Since the discovery of kitol, a retinol dimer initially found in whale liver oil (1), a large number of papers on its chemical structure have been published (2). Kitol has since been regarded as a 1, 4-cycloaddition product of the 11, 13-diene part of the first, with the 13-monoene part of the second retinol molecule, leading to the formation of the central cyclohexene ring. Based mainly on 60MHz NMR (3) or mass spectral evidence (4), the structure of the parallel addition type (I) has been generally accepted as the most probable chemical structure. In 1976, however, Yano (5, 6) proposed a novel cyclopentane structure (II) and claimed an invalidity of the formula I described above. In the present communication we describe our results on the chemical structure including stereochemistry of kitol and its related compounds. The latter compounds include the tetracyanoethylene adduct (III) (7), the fumaronitrile adduct (IV), and the crotononitrile adduct (V) with retinyl acetate, amongst which IV and V have not been reported previously.
Crude kitol, isolated from whale liver (8), was successfully divided into two components, designated kitol-A (Rf 0.51) and kitol-B (Rf 0.45), by employing preparative thin-layer chromatography on a silica gel plate (0.25-mm thick, developed with 20% acetone in benzene). Although both kitol-A and-B have similar spectral characteristics, all experimental results demonstrated that the hitherto known kitol was in excellent agreement with kitol-A but not with kitol-B. Among various spectral data we obtained, the most important 200 MHz NMR results are listed in Table 1 . The first observation and confirmation of the existence of the particular proton attached to a double-allylic carbon atom (11-H in I, III, IV and V) clearly indicates that the formula I is now correct and II should be abandoned.
For determining the stereochemistry of kitol, Burger et al. (2) attributed two doublets (5 ppm 5.42 [J10,11 6 Hz] and 5.14 [J11,12 10.5 Hz]) to 10-H and 12-H, respectively, and suggested that the trienyl chain attached to the C-11 position on the central ring would then be in the quasi-axial conformation. However, extensive 320 K. TSUKIDA and M. ITO 
